Background: Human hepatitis B virus (HBV) infection shows different extrahepatic manifestations, and rheumatologic features are the most important of them. This study is aimed to identify different rheumatologic manifestations in hepatitis B virus patients and their relation to hepatitis B virus activity.
Introduction
Human hepatitis B virus (HBV) infection leads to a wide range of liver diseases, such as acute and chronic hepatitis, hepatocellular carcinoma, and cirrhosis [1] . It is estimated that 350 million individuals are infected with hepatitis B virus [2] . In Iran the prevalence of HBV infection is about 2% and around 1.2 million of Iranian people are HBV infected [3] . Hepatitis B virus infection causes extrahepatic manifestations of which rheumatologic diseases are the most important. Although the exact mechanisms for these manifestations are not entirely understood, it appears that immune complexes play an important role in the development of these symptoms. A temporary serum sickness-like syndrome (SSS) is seen in 10-20% of patients with acute HBV infection [4] . The pathogenesis of SSS is due to circulating immune complexes including hepatitis B surface antigen (HBsAg) and complement consumption [5] . Rheumatoid factor (RF) is often positive and C3 and C4 are low in 40% of them, which express an immune-complex-mediated process [6, 7] .
Polyarteritis nodosa (PAN) is a medium vessel vasculitis also related to HBV infection with annual prevalence of 4.6 to 77 per 1,000,000 hepatitis B patients [8] . The main manifestations of HBV associated with PAN are fever, arthralgia, malaise, weight loss, hypertension, ulcers and peripheral vascular manifestations. Formation of complexes of HBsAg and anti HBs antibodies and the deposition of these immune complexes in the vessel wall may result in vascular injury [9, 10] . Fibromyalgia (FM) is a syndrome with fatigue, musculoskeletal pain, sleep disturbance, and morning stiffness [11] . The prevalence of FM is about 25% in patients with HBV infection. It is believed that synthesis of inflammatory products or cytokines, such as interferon-alpha during HBV infection leads to development of FM. In addition the anxiety related to HBV infection may develop FM in these patients [12, 13] . Essential mixed cryoglobulinemia (EMC) with the clinical symptoms of arthritis, purpura, and kidney involvement, is associated with HBV infection. The prevalence of EMC is 15% in HBV patients [14] . It is believed that the immunological factors play a role in pathophysiology of rheumatic manifestations. Recognition of these symptoms is very important to facilitate early diagnosis and treatment of the disease [15] [16] [17] . According to the considerable prevalence of HBV infection in our country and the lack of strong evidences about rheumatologic manifestations of HBV, we designed this study to identify rheumatologic manifestations of HBV and their relation to HBV activity based on clinical and laboratory markers.
Materials and Methods
This cross-sectional study was performed on 250 HBV patients who were referred to the Hepatitis Clinic of Imam Khomeini Hospital during 1 year. The inclusion criteria were age of more than 18 years old and the presence of acute HBV infection (HBsAg positive or HBsAb positive or negative with positive HBcAg (IgM) or chronic infection with presence of HBsAg for more than 6 months with or without HBeAg and HBeAb).
Patients suffering from any other serious illness or concurrency of infection with other diseases such as hepatitis C, autoimmune hepatitis and HIV were excluded from the study.
The aim of the study was explained to the patients and a written consent was taken. In addition to the clinical evaluation, we used a questionnaire to collect information about age, gender, viral markers, laboratory tests results, clinical status, time of disease onset, severity of symptoms and type of drug. If there was any sign of rheumatologic involvement in these patients, they were referred to an expert rheumatologist for further evaluation.
Statistical analysis
The data were analyzed using SPSS version 20. Student's ttest, χ 2 test, and Fisher exact test were used to compare the data. Results were significant at P < 0.05 and the confidence interval was 95%.
Results
Seventy (28%) patients out of 250 were suffered from arthralgia. There was no significant relation between the stage of HBV infection and the arthralgia. Arthralgia was more frequent in inactive stage of HBV infection (45.7%) and more frequent in female than male (P = 0.001). In addition, 24% of patients were in precore mutant phase of HBV infection. The prevalence of serum sickness syndrome and fibromyalgia was 3.2% and 0.4% among HBV patients respectively. Demographic data and variables related to arthralgia and serum sickness syndrome are demonstrated in Tables 1 and 2. The prevalence of rheumatoid factor (RF) in patients was 6%. Although 46.7% of RF positive patients were in inactive phase of the HBV, we couldn't find any significant relation between RF and the HBV phase. The prevalence of anti-nuclear antibody (ANA) seropositivity was 5.2%. The mean ANA titer was 17.8 ± 5.2 (normal 10 to 27), and 53.8% of ANA positive patients were at inactive phase of HBV but no significant correlation was seen between the stages of HBV and ANA positive (P > 0.7). The prevalence of anti-cyclic citrullinated peptide (anti CCP) titer > 5 IU/mL was 18% in patients, and 54.5% were in inactive stage of the HBV. The relation between anti CCP titer > 5 IU/mL and the HBV stage was not significant (P > 0.08, Table 3 ). The prevalence of anti-dsDNA positive was only 0.03%. The frequency of patients with anti-ds DNA > 30 IU was higher in inactive phase of HBV and no significant relation was found with stages of HBV (P = 0.515).
Discussion
In our study the prevalence of SSS among patients with HBV was 3.2%. In Sergent's study SSS was detected in 10 to 30% HBV patients [18] . It seems that circulating immune complexes including HBsAg and anti-HBs along with consumption of complement components were the main reason of SSS [5] . Alpert et al showed that 28% of HBV patients suffered from arthralgia [19] and Willson et al reported the presence of arthralgia in patients with HBV infection which was consistent with our study [20] . In the study of Ozsahin et al fibromyalgia was more common in HBV patients (22%) [13] . Adak et al also found an increased risk of fibromyalgia in chronic hepatitis B carries [21] . However, the prevalence of FM in our study was lower than the similar study.
In acute hepatitis B infection the viral antigens may present in circulation for many weeks and then the immune complexes will appear in the serum. Patients may produce antibody against the HBsAg and RF against IgG of immune complexes [22] . Choi et al, have revealed that the presence of HBV infection is an important cause for the positive RF in HBV endemic regions [23] . In the current study the occurrence of RF was 6%. However Hoofnagle et al reported 58.6% of HBV patients were RF positive in comparison to control group [24] . Regarding to the antinuclear antibodies (ANA) which is characterized by the presence or absence of special antibodies [25] , we could find ANA seropositivity in 5.2% of our patients but there was not significant relation between ANA and age, gender, HBeAg, HBeAb, viral load, ALT and AST. Anti-citrullinated peptide antibody (ACPA) which has diagnostic role for rheumatoid arthritis [26] was positive in 18% of our HBV patients, but our study didn't show any significant relation between ACPA and age, gender, HBeAg, HBeAb, viral load, ALT and AST. Studies demonstrated that anti-dsDNA has predictive value for diagnosis of systematic lupus erythematous [27, 28] .
In the present study the prevalence of anti-dsDNA was 0.03%, and we couldn't find any correlation between anti-Namdar et al Clin Infect Immun. 2018;3(3-4):69-73 dsDNA and age, gender, HBeAg, HBeAb, viral load, ALT and AST. According to our findings, it seems that careful examination of these patients is necessary for disease detection. We recommended further laboratory investigation in highly suspected rheumatic patients.
In the current research, the most frequent rheumatic diseases related to HBV infection were SSS, rheumatoid arthritis, arthralgia, PAN, and fibromyalgia. It is believed that the immunological factors play a role in pathophysiology of rheumatic manifestations. Recognition of these symptoms is very important to facilitate early diagnosis and treatment of the disease [15] [16] [17] . However, for better interpretations of the results multicenter cohort studies should be performed. In addition, it seems that the different variations of HBV genotype may be important and should be considered for future studies.
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